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Abstract

In this research LCA methodology was adapted and analyzed in quantifying estimation of
estuarine environment. The analysed objects of estuarine environment were construction
methods, facility, and input material into water, and estuarine ecosystem. In this research the
function of LCA of estuarine environment was river with the view of controling water, utilizing
water, and hydrophilic function. According to the result of research, environmental damage
indicator of facility was decreased 346 Pt from 453 Pt at pre-maintenance to 107 pt at post-
maintenance. Among raw and subsidiary materials, remicon, stone-netting bag, and pebbles
were showing heavy environmental load in the order. Evironmental impact of input material
into water system was analyzed from 1,827 Pt environmental load before construction to 1,080
Pt of post-maintenance, and damage indicator was improved at 747 Pt. Water quality was
improved from 1,827 Pt (before construction) to 1,080 Pt(after construction), and ecosystem was
improved after maintenance. Environmental indicator in ecosystem was analyzed 427 Pt(before
construction) to 348 Pt(after construction), and damage indicator of Sumnjingang riverine
system was improved as much as 79 Pt. In the conclusion, estuarine environmental monitoring
through LCA in the area of facility, input material into water and ecosystem showed that close-
to-nature stream was 1,172 Pt better than artificial stream in environmental aspects.

Keywords : ecosystem, environmental damage, environmental impact, LCA(Life Cycle
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E - I=X(LCIresultX CiX /= X Wi)

=Ni/ Tixfi
Ci: characterization factor
Ni: normalization results
Ni/Ti: reduction factor
i relative significance factor
Wi weighting factor
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2. A - 29| BOD, T-N, T-P H3t

Eage BOD (kg/year) T-N (kg/year) T-P (kg/year)
- AR BAE A4 BAF AR BAE

2 AW 28,288 14,817 28,288 14,817 28,288 14,817

&k 87,938 25,008 87,938 25,008 87,938 25,008

AH 87,938 26,121 87,938 26,121 87,938 26,121

AR 3L 114,791 23,807 114,791 23,807 114,791 23,807

3= 47,146 21,699 47,146 21,699 47,146 21,699
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dgggur | 99 i i dxia
I | BAF | 3 | 3R | 3 | AR
ARD 1/yr 8.20E+06 2.99E+06 3.30E+02 1.20E+02 87.515 31.97
GW g CO2-eq 2.00E+09 5.95E+08 3.62F+02 1.08E+02 119.6 35.65
OD g CFC-11 eq 2.14E+02 1.64E+01 5.25E+00 4.04E-01 1.7595 0.1357
A= AC g ethylene 4.97E+06 4.43E+05 4.83E+02 4.31E+01 36.11 3.22
=2

EU g SO2 eq 247E+06 2.21E+06 6.20E+01 5.54E+01 25645 23
POC g PO4-3 eq 4.16E+05 2.43E+05 3.17E+01 1.86E+01 1.3915 0.81075
HT g DCB1,4 eq 5.73E+06 3.32E+06 8.66E+00 5.02E+00 2.6335 1.518
ET g DCB1,4 eq 5.26E+07 8.10E+06 7.05E+02 1.09E+02 201.25 30.935

500 253

400 -

300

&
200 -
107
B -
0
EAE
a1 ¢l S5t H| w(HaHE I
® befor construction = after construction
100

(Unit : %)

ARD GW oD AC EU POC HT ET

a3 2. ASsKdnt XA SiHzel etyRst w7 ISRIZ)

o] 7 & Ao ® FMEGN, FPFsh= g, AR oH, iR s SQMH|A] oA AL
A, EYH <oR2 BRI A sk A SO R Qlel WAYEH Ao & UEyitt

Al7rol X o] 24 FaFe] =8 olqp= A, A A S AIFH7HLCA) 7R AT}
T2} s, AHEt o8 EAEg o |23t 36 Pt, A€ 32 Pt, AEEA 31
A 233l £EAJ3F A3t 5.95E+08 COy-eql 2 Pt2 AA AR 107 Pt 5 92.5 %2 A I
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H 8. B HEEH| M0l et MibEEst JHEsRIZat = 2 AR e
s e s AR AT 309 2 95.6 Pt, &=
ARD Pt 8.75E+01 3.20E+01 _
GW Pt 1.20E+02 3.57E+01 2% AL e 2
oD Pt 1.76E+00 1.36E-01 AA 4 H2)E 0.324 P,
AC Pt 3.61E+01 3.22E+00 = el Aoz
EU Pt 2.56E+00 2.30E+00 Ay
POC Pt 1.39E+00 8.11E-01
HT Pt 2.63E+00 1.52E+00 BH lE st H]
ET Pt 2.01E+02 3.09E+01 wate] B uf 3 Holsle] the
B9, S0 FUE AN FAINE SAHE E4s5t 2t
R w9 AHE | gulE | AZ | 9" | A4 | EEYE | ZEWE| dFE
ARD 1/yr 1.42E+04 | 1.97E+07 | 3.09E+05 | 1.57E+07 | 1.54E+06 | 9.15E+04 | 2.11E+04 | 4.83E+03
GW g CO2-eq | 1.58E+07 | 5.47E+09 | 1.14E+08 | 3.13E+09 | 2.94E+08 | 1.09E+07 | 8.31E+05 | 5.57E+05
oD g CFC-11eq | 2.62E-01 | 6.27E+02 | 2.30E+00 | 9.81E+00 | 6.80E+00 | 8.37E-02 | 1.99E-02 | 2.99E-03
AC gethylene | 443E+04 | 1.45E+07 | 7.60E+03 | 9.08E+05 | 5.40E+04 | 2.79E+03 | 1.53E+03 | 3.48E+02
EU gS02eq | 1.15E+04 | 6.50E+06 | 3.63E+05 | 4.52E+06 | 3.14E+06 | 2.06E+04 | 1.39E+03 | 1.26E+04
POC gPO4-3eq | 243E+03 | 1.08E+06 | 4.64E+04 | 2.29E+05 | 4.53E+05 | 1.37E+03 | 2.76E+02 | 1.26E+03
HT gDCBL4 eq | 3.90E+04 | 1.59E+07 | 7.42E+05 | 1.00E+07 | 3.75E+06 | 3.42E+04 | 3.09E+03 | 1.48E+04
ET gDCBl4 eq | 7.25E+04 | 1.54E+08 | 6.01E+05 | 3.09E+07 | 2.89E+06 | 5.73E+05 | 9.24E+03 | 1.76E+03
H10. &2 AHE Yost Z2oE
SH7 Pkl A HE g2 A =0H Az | BEYE | dHUE | A&
ARD S7E-01 | 79E+02 | 12E+01 | G3E+02 | G2E+01 | 3.7E+00 | 8.5E-01 1.9E-01
GW 29E+00 | 99E+02 | 21E+01 | 57E+02 | 53E+01 | 20E+00 | 1.5E-01 1.0E-01
oD 6.5E-03 | 15E+01 | S7E02 | 24E-01 1.7E-01 21E-03 | 49E04 | 74E-05
AC 43E+00 | 1.4E+03 | 7.4E-01 | 88E+01 | 53E+00 | 27E-01 15E-01 | 3.4E-02
EU 20E-01 | 1.6E+02 | 9.E+00 | 1.1E+02 | 7.9E+01 | S52E-01 | 35E02 | 32E01
POC 19E-01 | 82E+01 | 3.5E+00 | 17E+01 | 3.5E+01 | L1E-01 | 21E02 | 9.6E-02
HT 59E-02 | 24E+01 | 1I1E+00 | 1.5E+01 | 57E+00 | S52E-02 | 47E03 | 22E-02
ET 97E01 | 21E+03 | 8.1E+00 | 4.1E+02 | 39E+01 | 7.7E+00 | 12E-01 | 24E-02




100 EEILI M21E 1=
A2 H7RRE 41k 76 %9 et Agans 2) oote] HHFE
A& 4= At E 11, 29 4 F
H 11, 50t0| Cfst EAE Zatw H 12, X ok ABH - 2| 45 Z2nte
Y | g | WA ayggwz| a9 k] -
¥z SO | A A ANFH | AFFE
ARD 1/yr 299E+06 | 6.80E+05 | 2.31E+06 ARD 1yr 820E+06 | 2.99E+06
GW gCO2eq | 5.95E+08 | 145E+08 | 4.50E+08 GW gCO2eq | 2.00E+09 | 5.95E+08
oD gCRC-11eq | 1GAE+01 | 8GOE+00 | 7.82E+00 oD g CFC-11eq | 2.14E+02 | 1.64E+01
AC gethylene | 443E+05 | 2.04E+05 | 2.40E+05 AC g ethylene 4.97E+06 | 4.43E+05
EU gSO2eq | 221E+06 | 532E+05 | 1.68E+06 EU gS02eq | 247B+06 | 2.21E+06
POC gPO4-3 eq | 243E+05 | G59E+04 | 1.77E+05 POC gPO43eq | 416E+05 | 243E+05
HT gDCBL4 eq | 332E+06 | 799E+05 | 2.52E+06 HT gDCBld eq | 5.73E+06 | 3.32E+06
ET gDCB14 eq | 8.10E+06 | 2.81E+06 | 5.29E+06 ET gDCBl4 eq | 5.26E+07 | 8.10E+06
mSOEN TSIUWN THIVHY
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H13. A4, AM H SURS, SI5=39 43 ZutH
AA9F o o & A
F AN [HLE] e
ARD 1/yr 1.12E+04 | 7.10E+04 | 1.93E+04
GW g CO2-eq |2.12E+06|1.25E+07 | 2.56E+06
OD | gCFC11 eq | 4.74E-02 | 2.54E-01 | 2.86E-02
AC g ethylene |3.77E+02|2.79E+03 | 1.20E+03
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